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THE ELECTRIC FURNACE
SMELTING FURNACES
The furnaces already described for carrying out certain tests and other regular laboratory operations tend to conform to certain definite types and one may hope that they will become standardized, but for testing electric smelting processes it is necessary that the laboratory furnace should follow somewhat dosely the design of the commercial furnace whose operations are tobeimitated. Examples will be given of small-scale furnaces for the production of pig-iron, steel, zinc, etc.
Heroult Steel Furnace.—A small furnace of this type constructed by C. A. Hansen1 is shown diagrammatically in Fig. 7.1. It consists
FIG. 71.—Hansen steel furnace.
of an iron box mounted on trunnions, and provided with mechanism for tilting. The furnace is lined with 4 1/2 in. of magnesite bricks, for the walls, and with about 8 in. of brickwork and some rammed magnesite for the bottom. The roof is an arch of silica brick. The electrodes are of graphite, and are supported by holders having a screw adjustment.
The power used was about 80 kw. (1000 amperes at 84 volts) and the charge of steel melted varied from 50 Ib. to 300 lb. A charge of 150 lb. of sheet scrap can be melted in a cold furnace with about 70 kw.-hours. The furnace can be kept hot with 50 kw. and
1C. A. Hansen, "Small Experimental Heroult Furnace," Electrochem, and Met. Ind., vii, 1909, p. 206.it should be remembered that when operating in a vacuum there is not the loss of heat which occurs in ordinary furnaces due to the circulation of heated air; moreover, the small mass of the radiation screen allows the furnace to arrive very rapidly at its final temperature, and this enables the temperature of the furnace to be determined quite accurately from an observation of the power supply. The furnace is calibrated by melting in it metals of varying fusibility and the current required to melt each metal is ascertained. A calibration curve can then be drawn giving the relation between current and temperature, and this curve is of such a nature that temperatures up to nearly 3,000° C. can be determined with a probable error of only 50° C. Thfe furnace can be used for a considerable time at temperatures up to about 2,000° C., but at higher temperatures the graphite of the spiral volatilizes and wastes away until a break occurs. The furnace was found to run for about nine hours at 2,500° C., and for only one hour at 3,000° C. The whole furnace is placed in a metal chamber R
